Background: In this article, we describe the National Cancer Institute (NCI) Community Cancer Centers Program (NCCCP) pilot and the evaluation designed to assess its role, function, and relevance to the NCI's research mission. In doing so, we describe the evolution of and rationale for the NCCCP concept, participating sites' characteristics, its multi-faceted aims to enhance clinical research and quality of care in community settings, and the role of strategic partnerships, both within and outside of the NCCCP network, in achieving program objectives.
Background
Oncology, like many other medical specialties, is in an era of profound change. The emergence and implications of genomics, proteomics, immunology, and synthetic biology, to name a few fields, will affect the way science is practiced and the way health care is provided [1] . Similarly, research and service delivery capacity to support these changes also will be challenged to ensure that beneficial innovations reach all cancer patients who need them. Meeting this dual challenge requires a reconfigura-tion involving both research and service delivery in many communities throughout our nation. One such initiative designed to address these challenges is the pilot of the National Cancer Institute (NCI) Community Cancer Centers Program (NCCCP).
The objective of this paper is to describe the NCCCP pilot and the evaluation designed to assess its role, function, and relevance to the research mission of the NCI, as well as its contribution to improving patient care in a nonprofit community hospital setting. The program itself is viewed as an organizational innovation and its evaluation as an effort to map the factors that facilitate or impede its ability to meet objectives within a community environment. The evaluation presents a unique opportunity for NCI to focus on program evolution to assess proof of concept as well as on specific indicators of program improvement to assess proof of performance.
We begin by describing the developmental trends that provide the context and rationale for the NCCCP pilot. We then describe the conceptual framework used to organize the evaluation for the NCCCP. This framework, together with the NCCCP objectives and components, define the key analytical questions underlying the implementation and sustainability of the program. The paper ends with a discussion of the implications for the research agenda of the NCI within a changing service delivery environment.
Discussion
The emergence of the NCCCP Two developmental trends within the larger environment provided the rationale for the NCCCP initiative --NCI's growing commitment to reconfiguring clinical research and the need to improve access to state-of-the-art cancer care in community settings.
Reconfiguring clinical research
In 2002, the National Institutes of Health (NIH) launched the NIH Roadmap [2] . The roadmap commitment to 'reengineering the clinical research enterprise' has significant implications for quality and safety, and promotes the development of public-private partnerships to transform new scientific knowledge into tangible benefits that can ensure improved cancer care. In 2004, the NCI launched the Clinical Trials Working Group [3] as a means of restructuring and improving the administration of the NCI-sponsored clinical trials program within academicbased and community settings. NCI published its strategic plan in 2006, outlining the need to improve research and its application to improved care delivery throughout the cancer continuum [4] .
The NCCCP responds to these initiatives through its emphasis on establishing new partnerships of research and care delivery with organized patient communities, community-based health care providers, and academic researchers. Both the NCI strategic plan [4] and the NCCCP emphasize the need to build better integrated networks of academic centers linked to a qualified body of community-based health care providers who serve large groups of patients and who are interested in working with the research community to quickly develop, test, and deliver new interventions.
Improving access to state-of-the-art cancer care
Clinical research and care delivery have entered a new era involving an increasing amount of economic, service, and research activity across, rather than within, the boundaries of traditionally defined organizations. Evidence suggests that cancer patients diagnosed and treated in a setting of coordinated multi-specialty care and clinical research are more likely to receive state-of-the-art care [5] [6] [7] , and for an increasing number of conditions, experience improved survival and enhanced quality of life. [8] Optimal care for cancer patients today requires a focus on the full continuum of cancer care, including risk assessment, prevention, screening, treatment, follow-up care, palliative care, and appropriate end-of-life care [9] . Many of these services are often beyond the scope and reach of discrete oncology practices, as well as existing individual community providers [10] . The resulting fragmentation challenges the provision of coordinated multi-disciplinary care and easy access to clinical trials [11] within a community setting. This is particularly evident for racial/ethnic minorities, people of lower socioeconomic status, residents of rural areas, and members of other underserved populations who face an unequal burden of cancer [12] . Although state-of-the-art care is available through the NCI network of cancer centers and programs, it is estimated that fewer than one in eight patients is admitted to academic medical centers in the US, and most new cancer cases continue to be treated in hospitals and physician offices located close to the patient's home [13] . A fragmented system of care remains a major obstacle to realizing the promise of emerging science and translating clinical research into clinical practice.
Theoretical basis for the NCCCP evaluation: Implementation stages within nested layers of organizational and environmental factors The evaluation of the NCCCP pilot incorporates elements of both formative and summative evaluation research and requires an interdisciplinary, recognized, theoretical framework for organizational change, as well as a mixed methods approach using both qualitative and quantitative data collection strategies. The NCCCP evaluation is an unprecedented initiative for the NCI, given its focus on changes in cancer service delivery and research capacity at the community level, its assessment of multiple levels of analysis across multiple timeframes, and its recognition of differing sets of 'initial conditions' across the various sites.
In order to capture the essential elements of organizational change/innovation adoption and implementation over time as well as multiple levels of influence on that developmental process, we have combined two major conceptual models from organizational theory: the innovation life-cycle model, which emphasizes stages of implementation [14, 15] , and recent versions of institutional theory applied to healthcare organizations [16] [17] [18] . Stage models of implementation focus our attention on the process of implementation as it unfolds over time, with sequences of different activities and organizationbuilding. Institutional theory focuses attention on assessing, understanding, and tracking both material-resource factors within each site's environment (markets, technologies, and industry structures), and institutional pressures (cognitive and normative expectations, legal structures, governance systems. [18] . Institutional theory also includes an emphasis on structures of connection or linkage between organizations, as strategies to control access to resources, confront institutional constraints, and reduce environmental uncertainty [19, 20] . Figure 1 presents a schematic of the basic unit of each demonstration project (NCCCP site located within a cancer program that is part of a community hospital) surrounded by several layers of environmental influences. These layers include the local community and its configuration of patient demographics, the local hospital and cancer services markets, state level policy groups, advocacy organizations and cancer plans/programs, national level policy stakeholders, advocacy groups, medical societies, and federal funding programs. Figure 2 illustrates the types of linkages each pilot could be embedded within at the outset of the NCCCP, or is likely to develop, at both the local level (to other hospitals, community based organizations, and local NCI programs such as comprehensive cancer centers and community clinical oncology programs (CCOP)), and regionally or nationally (state cancer programs, NCI programs).
Using stage models of innovation, the structure, functioning, and performance of the NCCCP pilot can be conceptualized as a process of organizational innovation, unfolding within a multi-layered context of environmental effects that will influence how the pilot sites develop over time. This type of innovation is typically defined as any technology or practice that an organization uses for the first time regardless of whether or not other organizations have previously used the practice or technology. The NCCCP involves a variety of organizational innovations at various phases of implementation. These well-documented phases [14, 15] include: initial assessment by relevant personnel within the implementing organization; assessment of readiness for change and the 'fit' between the innovation and organizational values; actual implementation; and, finally, assessment of effectiveness and sustainability. Each NCCCP pilot site is currently engaged in the initial phases of its implementation, assessing and defining the innovation within the cultural context of the implementing organization, developing infrastructure, and building linkages and relationships for program performance.
Public-private partnerships to integrate research and service delivery in diverse community settings
The objective of the NCCCP pilot is to test a public-private partnership that is designed to bring state-of-the-art cancer care (including early-phase translational science) to all cancer patients in the community, using linkages with other NCI-sponsored research programs (e.g., CCOP, Community Networks Program, Cancer Centers Program). It was originally designed to address four key goals: enhance community cancer center infrastructure and resources to address health disparities and improve access to evidence-based cancer care for underserved populations; improve the research infrastructure in community settings by supporting increased participation in clinical trials (especially early-phase trials); encourage the adoption of electronic medical records for care delivery and research, and integrate these research activities with the cancer biomedical informatics grid (ca-BIG R ); and assess the feasibility of standardized collection of biospecimens for NCI-sponsored research (e.g., the cancer genome atlas).
Within each site, activities are thus organized around four core components: reducing disparities in cancer care; increasing the number of patients enrolled in clinical trials; enhancing the site capacity in information technology; and enhancing the capacity for the site to collect, store, and analyze biospecimens. All of these activities support expansion of the research focus of the pilot organizations, and in each site the NCCCP is located within a cancer program embedded within a community hospital.
As illustrated in Figure 3 , the pilot is composed of ten geographically distributed non-profit community hospitalbased cancer centers that were competitively selected. The ten sites include two multi-hospital systems, one of which has three and the other five affiliated hospital cancer centers. A total of sixteen community cancer centers are included in the pilot. The multi-hospital systems were included to provide a comparison with free-standing community hospitals and to assess whether participation within these systems accelerates diffusion and implementation of various program components among system hospitals [21, 22] . Table 1 presents selected site statistics demonstrating the range and scope of the participating hospitals. In 2006, prior to selection as pilot sites, the selected sites served a total population of 12 million people and provided care to 26,000 patients. The sites represent a variety of community settings, with a range of organizational models, expertise, and geographies serving different racial, ethnic, and socio-economic groups. However, all NCCCP awardees met the pilot baseline criteria established in the request for proposals (see Appendix 1). Building from this base, yet recognizing that each site uses different approaches to address the needs of its respective community, all sites will focus on improvement projects as deliverables for the pilot and will be assessed with appropriate metrics derived from the combined conceptual models (see Table 2 ). The NCCCP evaluation provides an opportunity to assess both the ongoing process changes within a community context at multiple levels of analysis and, within the three year life of the pilot, assess the impact on selected outcome variables.
Linking the conceptual model to evaluation of the NCCCP model and sites
Building from our combined theories, a number of hypotheses have been developed to guide the evaluation design and help assess NCCCP outcomes of program-specific goal accomplishments, and sustainability/institutionalization over time. As an example of the expected influence of important variables of environmental context on the success of the NCCCP pilot, the following hypotheses were developed connecting variation in levels of hospital competition and cancer services competition on the likelihood of NCCCP sites success in achieving program goals:
Hypothesis one: Pilot sites embedded with community hospitals that are in relatively weak market positions (i.e., not the dominant or major player) are less likely to successfully implement and achieve the aims of the NCCCP (such as improve clinical trial accrual rates, offer more multidisciplinary care, or have higher use of evidencebased guidelines) than pilot sites embedded within community hospitals that are dominant within their local markets.
This hypothesis recognizes both the important influence of the community hospital setting on achievement of program goals (and direct support of the site by hospital management), and market influences that might constrain community hospital support of NCCCP activities. The more competitive the local hospital market, the less likely a host-site is to have flexible resources available to support NCCCP activities.
Hypothesis two: Pilot sites embedded within highly competitive local cancer services markets (multiple cancer programs, NCI-designated cancer centers, and/or CCOPs) are less likely to successfully implement and achieve the aims of the NCCCP than pilot sites embedded within less competitive local cancer services markets.
This hypothesis focuses on the specialized market for cancer services within the community, again recognizing that a competitive environment often constrains organizational focus and resources to 'the bottom line,' and away from innovative programming. However, competition for scarce resources can sometimes push organizations to connect cooperatively to other actors through strategic alliances to reduce uncertainty. Further, the development of strategic linkages to other cancer service providers may be more advantageous at different stages of implementation, depending upon other characteristics of context, or histories of pre-existing linkages [23] .
The application of our combined theoretical perspectives requires an evaluation design that brings into focus the ongoing structures and processes within the participating organizations and the environment within which they function, and how these structures and processes evolve over time. The evaluation involves a phased longitudinal assessment of the pilot program over a three-year period. when observations will be taken on various variables. The 'metrics' found in Table 2 correspond to outcome-and process-related performance indicators that are linked to evaluation hypotheses, such as the two examples above.
Phase one
The initial phase of the evaluation will map inter-organizational relationships within programs to project activities as well as the emergence of organizational linkages across pilot sites and between pilot sites and external organizations. Documenting these organizational relationships involves the development of what Miles and Huberman [24, 25] have labeled 'context charts' that locate each pilot site in its own web of reporting relationships, formal and informal communication structures, and administrative structures. Context charts are similar to customized organizations maps, which graphically represent the interrelationships among the roles, groups, and organizations that make up the intra-and inter-organizational context of each site (see Figure 2 ). This kind of map is important not only for describing and understanding each site within its local intra-and inter-organizational context, but also for tracking over time how well the program becomes embedded within its organizational environment.
Phase two
Building on the initial assessments, evaluation metrics will be identified that correspond to site-specific work plans in the core components of the program. Special attention will be given to the appropriateness of the metrics for the evaluation questions, and the feasibility of site implementation and data collection in a manner consistent with cross-site evaluation.
Based on the information collected in these two phases, a plan has been created that outlines in detail the qualitative and quantitative methods, measures, and data collec- tion protocols that will guide the formal evaluation of the pilot program. This evaluation will involve both a process assessment and an impact assessment of the implementation, operations, and performance of the NCCCP pilot sites. Assessing change in accrual, practice patterns and adherence to evidence-based guidelines within the limited three-year time frame of the pilot is a challenge. However, other community-based initiatives have documented significant changes within a similar time frame including increased accrual with the launch of the minority based -CCOP [26] as well as changes in clinical practice patterns attributed to various hospital-based quality improvement projects [27, 28] .
Important Local and Extra-local Linkages
The process assessment will evaluate the implementation experience of the specific NCCCP pilot sites, and in subsequent data collection activities through individual site assessments and comparative research. It also will assess the program improvements, best practices, and the sites' relationships to NCI-designated cancer centers and other community and national program resources. These process assessments will be supplemented with information from patient and family member focus groups and a crosssite patient survey to elicit the performance of the program from the patients' and families' experience.
The impact assessment will address a traditional set of evaluation objectives that should be fully answered and understandable once the early stages of the NCCCP and the pilot formative stages are clearly understood. The following evaluation questions will guide that analysis. They are in large part derived from the conceptual model described above:
1. What changes in practice patterns, trial accrual, and adherence to evidence-based practice are attributable to the NCCCP pilot? 5. What is the potential for replicating these results in similar community-based cancer programs that did not participate in the NCCCP pilot? What factors (e.g., funding, expertise, program infrastructure, program relationships within the hospital authority and resource structure, policy issues, NCCCP network collaborations) are necessary to facilitate the expansion of the NCCCP to other community-based cancer programs?
Assessing cost of the NCCCP A special component of the evaluation will be an assessment of the cost of the program. As a public-private partnership, the NCCCP pilot involves significant co-funding to achieve its aims. NCCCP pilot sites have committed at least $47 million to supplement NCI funding over the three-year pilot, matching $3 for every $1 provided by NCI. A critical evaluation question is what the 'true' cost of the NCCCP model is, and how realistic it is for the current pilot sites to sustain these program activities or any future pilot site to replicate the pilot experience. Start-up and regular operating costs associated with the NCCCP pilot will be evaluated. Micro-cost analyses will include labor costs, supplies, equipment, and consulting or contract costs associated with organizational support for the NCCCP pilot. Appropriate efforts will be made to collect and allocate information on staff time spent across specific pilot activities. For the additional sources of external funding, or substantive in-kind contributions that sites contribute to the pilot activities, other external funding and the difference between total external and internal (inkind) funding will be tracked. [29] have termed the business case, the economic case, and the social case for quality improvement initiatives. The social case can be made if the intervention can be shown to improve quality, health status, and access to care or some other socially desirable outcome. The economic case exists if discounted financial benefits of the intervention are greater than discounted costs, even if this occurs only over a long time horizon. The business case, however, requires not only a positive financial return, but also that the potential for benefits accrue to the same entity that makes the program investment, and that benefits occur within a time frame that is short enough to be valued by that entity. While evidence suggests that health care organizations have challenges in achieving and sustaining social, economic, or business returns in the context of program improvement initiatives [29] , we hypothesize that it is the alignment of these cases in the context of program policy and implementation, rather than other characteristics of the organizations themselves, that predict these results. This assessment will be valuable in assessing the longer-term feasibility and sustainability of the NCCCP, and what changes in the program model might be necessary to better align NCI goals with the incentives and constraints facing community cancer center programs.
Summary
NCI increasingly recognizes the critical role that multilevel systems interventions will play in improving health, both in clinical research and in clinical care. Federal research institutions are scrutinized and criticized for the limited existing initiatives that facilitate a rapid translation of research findings into clinical community and public health practice. The NCCCP, initiated as a pilot program, represents the implementation of a major systems-level set of organizational innovations to enhance clinical research and care delivery in diverse communities across the US. Its success will depend, in large part, on inter-and intra-organizational collaboration and cooperation in multiple spheres. Assessment of the extent to which the program achieves its aims will be challenging in a three-year pilot, and will depend upon a full understanding of how individual, organizational, and environmental factors aligned (or failed to align) to achieve these improvements, and at what cost. Current theories of organizational innovation and change provide useful perspectives to guide evaluation design and to help identify why certain results were achieved or not achieved, and options to enable community cancer centers to build on this experience in their efforts to work with NCI to deliver research and evidence-based care to cancer patients where they live.
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